The "National Program for Production and Use of Biodiesel in Brazil" (PNPB) in Brazil was formulated with the objective of promoting the rural development, especially in the Northeast and semiarid region and impacting positively on the environmental issue. Therefore, the aim of this study is analyzing the scenario of the inclusion of family farming and the biodiesel market in the Northeast and in Bahia, as well as highlighting the main obstacles of this biofuel in areas covered by the study. This work is characterized as qualitative and exploratory, whose technical procedures adopted were the bibliographic research and the fieldwork. The research indicated that what was idealized for the biodiesel market in the northeast and in Bahia does not happen as planned. In addition, besides the economic and environmental justification for the introduction of biodiesel into the Brazilian energy matrix, the social issue with poverty reduction in marginal areas of the country has been much valued by the program. However, the PNPB has failed in the Northeast region of Brazil, despite government efforts. As such, it was verified the existence of several barriers that have impacted and remain obstructing the biodiesel market in the region and in the researched State.
Introduction
The world population has been increasing in an accelerated rate. According to projections by United Nations (UN), the world will house 10 billion inhabitants by the year 2075 (UN, 2011) . The increase in population poses major socioeconomic challenges with guaranteed access to essential goods and services for survival and improved quality of life of people, requiring intensive use of natural resources, especially fossil fuels to sustain the comforts of modern society with regard to transportation, electricity and heat.
In 2010, those fuels provisioned approximately 81% of all primary energy utilized in the world (IEA, 2012) . Therefore, the search for other resources of energy that will lead to a reduced use of fossil fuels has become a major policy challenge for the achievement of sustainable development (GREENPEACE, 2010; Hertel, 2013; Goldemberg et al., 2014) .
Among the renewable energy sources, stand out biofuels derived from biomass, organic matter in an ecosystem or in a plant or animal population (Torres et al., 2006; Wilkinson & Herrera, 2010; Silva Júnior, 2013) .
There are different types of biofuels, such as biodiesel that, in chemical terms, is a mixture of alkyl esters of fatty acids and can be produced from oils extracted from plants, residual grease or animal fats (Dermibas, 2009; Pereira et al., 2012; Bergmann et al., 2013) .
Although Brazil has a long experience in the field of agroenergy, as researches conducted for the use of proposed by Gil (2009) , who considers how to approach the problem, the objectives and the technical procedures adopted.
Regarding the way to approach the problem, this research is characterized by qualitative to be possible to understand the context of the situation studied, enabling the capture and interpretation of phenomena and assign meanings to these (Marconi & Lakatos, 2008) . The qualitative research is part of larger issues for understanding the phenomena that take shape as work progresses, which requires the consultation on different sources for data collection (Gil, 2009) .
Regarding the objective raised in this article, this research is exploratory due to allowing an increasing familiarity with the problem raised (make it explicit) and to be more flexible and informal, allowing researchers to seek more knowledge on the subject in perspective (Gil, 2009 ).
The technical procedures adopted in the researches classified as qualitative and exploratory are broad and versatile (Marconi & Lakatos, 2008) . In this article, the bibliographic and documentary surveys were utilized, as well as the realization of semi-structured interviews with experts and scholars from the biodiesel production chain.
The data collections were carried out in December 2012 and August 2013 in two major international events of biodiesel in Brazil.
The categories were: (I) Regulatory Barriers and Public Policies; (II) Economic Barriers; (III) Agronomic Barriers; and (IV) Technological and Infrastructural Barriers.
28 experts were interviewed, in order to include the different agents that work on the chain, such as: Companies (11), public sector (10), associations and syndicates (8), researchers (4). The information obtained was triangulated, enabling the understanding and explanation of the problem studied.
After tabulating the data, the information obtained was triangulated, enabling the understanding and explanation of the problem studied.
Familiar Agriculture and PNPB in the Northeast
Besides the economic justification for the introduction of biodiesel into the Brazilian energy matrix, the social issue with the reduction of poverty in marginal areas of the country has been much valued by the Brazilian government. The adopted strategy was inserting compulsorily familiar agriculture in the biodiesel productive chain. Thus, it becomes important to understand the universe of familiar agriculture in Brazil before tackling its insertion into the PNPB.
Familiar Agriculture
In the Brazilian agrarian universe, there are different kinds of farmers with their own interests and strategies of organization and production, which make them responding differently to the challenges imposed by the market.
There are peasants, settlers, planters, small producers, farmer-settlers and others. These various denominations for food producers were unified under the concept of family farmers, in contrast to the employer agriculture (Lamarche, 1993; Altafin, 2012) .
From a legal perspective, the concept adopted in this article for the familiar agriculture is described in the Law number 11.326 of 24th July 2006, establishing guidelines for the formulation of the national policy of familiar agriculture and rural family enterprises, classifying the farmers from the basic conditions of the production process for financing purposes. In its Article 3, the law considers that:
"Family farmer and rural farmer entrepreneur is one who practices activities in the rural areas, meeting, simultaneously, the following requirements: (I) does not hold, in any capacity, an area larger than 4 (four) fiscal modules (Note 1); (II) utilize mostly the hand laborof the family itself in the economic activities of its establishment or undertaking; (III)has family income predominantly originated by economic activities related to the establishment itself or undertaking; (IV) manage his/her establishment or undertaking with his/her family" (Brasil; Casa Civil, 2006) .
The familiar agriculture is, therefore, composed of small and medium rural properties, settlements, of agrarian reform and traditional rural communities, such as foresters, extractivists, riparians, quilombolas, aqua culturists, among others, as long as they meet the requirements in the Law.
It ranges from establishments managed by poor families with low educational level and utilizing antiquated methods of production and low productivity, to establishments with a high level of organization, with access to technology (machinery, improved seeds, fertilizers, soil correction etc.), infrastructure and occasionally linked to the agroindustry (Buainain, Guanziroli, & Sabbato, 2004) . Due to this multiplicity, different typologies are used to classify and differentiate the familiar farmers themselves. In this article, it has been adopted the classification of the report New Portrait of Familiar Agriculture: the rediscovered Brazil, a technical cooperation project INCRA/FAO, coordinated by Guanziroli and Cardim (2000) . The researchers have established five categories of family farmers when considering the different degrees of socioeconomic development, level of capitalization and income generation, as shown in the Table 1. Thus, it was possible to capture several aspects of productive activity, such as the insertion in the market, transformation and processing of agricultural products within the establishment and on-farm consumption. Type D Semi-commercial family farming, where most of the production is destined to the on-farm consumption. It has a low capital level and predominates in the Northeast, the Midwest and the South.
Type E With similar origin to the type D, although without perspectives and marginalized in the economic process.
Source: Adapted from Guanziroli and Cardim (2000) .
Besides the different types of family farmers, it is noteworthy that in the five Brazilian regions, the agriculture performed by them also presents different characteristics, such as in the South region, where it is more dynamic than the Northeast region. This is due to the agrarian pattern adopted by the European immigrants, especially the Germans and Italians, who reproduced the same production system of the country of origin -mechanized and diversified, while most family farmers in the Northeast region work with a low level of agricultural modernization, producing mostly for subsistence (Buainain, Guanziroli, & Sabbato, 2004 (França, Del Grossi, & Marques, 2009 ).
Regarding the area occupied by the Brazilian agricultural establishments, only 24.3% of the total or about 80.25 million hectares are from family farmers, demonstrating a concentrated agrarian structure in the country. Bahia, with 9,955,563 ha (12%), occupies the largest area with family farming establishments among the Federal Units.
Concerning the average size of family farming establishments, it represents 18.37 ha, while the non-family farmers represent 309.18 ha (IBGE, 2010) .
Regarding land use, 45% of 80,250,453 ha used for family farming are pastures, 22% are tillage and 24% are areas with woods, forests or agroforestry systems. With regard to tillage, despite cultivating a smaller area, family farming is an important food supplier for the domestic market, producing, for example, about 70% of the bean production, 46% of corn, 38% of coffee, 34% of rice and 16% of soybeans. The Gross Value of Production (GVP) (Note 2) generated by the family farming is 54 billion dollars, or something around 38% (França, Del Grossi, & Marques, 2009 (França, Del Grossi, & Marques, 2009; IBGE, 2010) .
Based on the figures presented, there is the dimension of the importance of family farming to Brazil and the federal government interest to insert it into the biodiesel productive chain. However, difficulties have arisen throughout the program since many farmers, especially those in the Northeast region, had never participated in an agro industrial productive chain. Moreover, the size of their properties and multifaceted character of its product mix has become a limiting factor due to the production chain of biodiesel requires large extensions of land and use of sophisticated technologies to ensure scale and production efficiency (Abramovay & Magalhães, 2007) .
Participation of the family farming of Northeast Region in the PNPB
To facilitate the insertion of the family farmers in the biodiesel program, the Brazilian government has created instruments such as the Social Fuel Stamp (SFS), the Project Poles of Biodiesel and the commercialization system via auctions.
The SFS is an identification granted to the biodiesel producer, conferring him the status of social inclusion promoter of family farmers framed in the National Program for Strengthening Family Farming (PRONAF), by enabling them to participate in the national fuel market, providing raw materials for the production of biodiesel. In contrast, the biodiesel producer gets reduced rates of federal taxes -PIS/PASEP e COFINS (BRASIL, 2004; Castro, 2011) .
Among the advantages of the SCS are: decreased rates of federal taxes and the Social Integration Program Training Program the Public Service (PIS / PASEP) as well as the Contribution to Social Security Financing (COFINS), varying according to the raw materials purchased and region; commercial financing and incentives; and ensuring participation in larger batches of auctions organized by the Brazilian National Agency of Petroleum, Natural Gas and Biofuels (ANP), which joins biodiesel producers , refiners and distributors, who buy this biofuel blend it with diesel fuel oil.
Regarding the Project Poles of Biodiesel, created in 2006, it was the main strategy for the operationalization of the PNPB in a micro-regional or territorial level. It aimed to promote and facilitate the organization of the productive base of oilseeds and facilitate the insertion of family farming in the program, as well as provide access to the public policies, transference of knowledge and technology and adequate training (2008). In 2010, there were 63 poles involving 1,091 municipalities scattered throughout the country. The Northeast housed around 51% of the poles and 43% of the municipalities, totaling 32 poles and 462 municipalities. Of this total, 9 (nine) poles are situated in the State of Bahia (MDA, 2011).
The high percentage of poles set in the Northeast is justified by the greater need to organize the productive bases for the oilseeds cultivation, since most family farmers are classified as types D and E, according to the classification proposed by Guanziroli and Cardim (2000) .
The plants with the Social Fuel Stamp (SFS) may participate in the auction sale of biodiesel. The plants that have the stamp may participate in 80% of the volume to be negotiated in the auction and 20% may also participate the plants that don't possess the SFS.
The commercialization of biodiesel is performed through auction sponsored and supervised by the National Regulatory Agency for Oil, Natural Gas and Biofuel (ANP), among the producer, refiner and distributor. One of the purposes of biodiesel auctions is to ensure the sale of the product produced by the plants in an extremely competitive market, reducing the risk and, consequently, providing a reduction in final prices for the respective consumers of the product (Watanabe et al., 2012) . In the Figure 1 , it is observed that from 2008, the number of family farming establishments that joined PNPB has shown a strong increase, reaching 104,295 establishments in 2011. However, a reduction of 11.14% was registered between 2011 and 2012, reaching 92,673 establishments (Machado, 2012; Rodrigues, 2012 Vol. 6, No. 7; Regarding the total volume of raw materials acquisitions of family farming to the biodiesel production, it was observed a growth rate of 664.64% between 2008 and 2012, representing, in monetary terms, more than 6.4 billion of accumulated reais (Figure 3 ). It is noteworthy that in this period, the South and Midwest regions provided more than 90% of the total acquired. A combination of factors contributed to such disparity, as the high number of family farming establishments, the cooperative organization and the field of soybeans as the main crop in the South. In the Midwest region, it is highlighted the average area allowed for family farming, which affects the production volume and the soybean prevalence (MDA, 2011) .
Although sheltering the largest number of family farmers among the Brazilian regions, the Northeast presented its best performance in the volume of acquisitions of raw materials in 2010, when provided 4.44% of the total, presenting once again a strong decrease in 2011 and 2012.
In this last year, only 0.03% of the total acquisitions came from this region, despite having received approximately 43% of all the investment in technical assistance, 22% of all input donations performed by the companies that produce biodiesel and employ nearly 33% of the agricultural technicians involved with the program (Machado, 2012) .
The upward trend observed in the acquisitions curve must continue in the upcoming years, which shows that there is an income transfer to the family farmers. However, this reality is not applicable to the Northeast region, where the gross income per family by selling raw materials was R$ 21.42 per year or R$ 1.79 per month (MDA, 2013), leading many farmers to abandon the PNPB (Figure 4 ). Based on the presented data, it can be stated that the PNPB does not fulfill its objective in the Northeast region, with the opening of jobs, the improvement of income and the promotion of the economic and social development.
The Biodiesel Market in Brazil
The industrial park for the biodiesel production in Brazil has grown in an accelerated pace. In 2005, beginning of the implementation of PNPB, there were only 8 power plants with installed capacity for 64 mil m³/ano (IPEA, 2012) . In September 2013, the number of power plants authorized to produce and commercialize biodiesel through auctions reached 60, with the installed capacity of production of 7,532 thousand of m³/year, as illustrated in the Figure 5 below, with almost 87% of this capacity belonging to power plants holders of the Social Fuel Stamp (SFS) (Note 3), which represents a volume in production of 6,553 m³/year (MME, 2013). The expectation is an increase in the number of power plants and, consequently, the capacity for the next years to come with the permission to build two new plants and expansion of other 5 (ANP, 2013) (Note 4).
However, there is evidence that large national and international corporations have dominated the field, due to only in 2011 a group of 20 plants was responsible for 96.6% of the biodiesel produced, as shown in the Table 2 below (IPEA, 2012). Source: Own elaboration based on: IPEA (2012).
Regarding the installed capacity of power plants, currently it is superior to the need of demand, leading to idleness industry to be around 60%, with final data of 2012, as illustrated in the Figure 6 below, which may worsen with authorizations for construction of new plants, as well as with the increased capacity of the plants that are in operation (MME, 2013; ANP, 2013 In 2012, the domestic biodiesel production was about 2.72 billion liters to meet the mandatory blending from biodiesel to diesel, which currently is in B5, or 5% biodiesel blended with mineral diesel (ANP, 2013) . Until the cumulative year, October 2013, the production reached 2.16 million m 3 , an increase of 9% over the same period of 2012 (MME, 2013).
The regional production, data from September 2013, showed the following distribution: 43.9% (South), 37.3% (Midwest), 8.8% (Northeast), 7.9% (Southeast) and 2% (North) (MME, 2013).
It was observed that from 2005 to 2012 there was an increase in the biodiesel, due to mandatory regulations imposed in the country. For the last three years (2010-2012), the average was 2.5 billion liters / year, considering that this expansion of industrial production was more expressive and in its first five years.
Given this situation, the authorization of the mixture to increase until B5 was a consequence of the response of the business community and an increased industrial capacity, being secondary to the environmental and social issues.
As the demand of B5 is on average two and a half billion liters of biodiesel, in theory there are no threats of shortages in a short-term horizon, on the contrary, there is an excess of capacity, but with a high vacancy rate, hovering around 60% in the required periods for addition of biodiesel from 2008 to 2012 (MME, 2013).
On the other side, it was recorded a low level of use of biodiesel plants, with an average of 40.85% of their installed capacity on average in the period [2008] [2009] [2010] [2011] [2012] (Table 3 below) . It is important to highlight that this index reflects a rather heterogeneous reality in this industry, because there are companies using almost all of its production capacity and other companies presenting other indexes below 20%, which proved that the program needs to be revised and refined throughout its bond in the production chain (MME, 2013).
88% of the plants are located in the central-west, south and southeast regions. Their production is distributed as follows: 44%, 32%, 12%, respectively, as of September 2013. It is noteworthy that the largest biodiesel producing states are located in the agro industrial complex of soy, which are: Rio Grande do Sul, Goiás, Mato Grosso and São Paulo, accounting for about 70% of national production in 2012 (MME, 2013). Source: Own elaboration from MME data (2013).
With regard to region of the Midwest, in addition to having the largest installed capacity of the industrial production of biodiesel, it has, at the same time, exported soybeans to be processed in the South, Southeast and Northeast regions.
As for this agricultural commodity, in 2012, it represented 75.2% of the raw material used to produce biodiesel, followed by beef tallow (17.2%), cotton (4.5%), other fatty materials (3% ) and other raw materials (0.1%), as Figure 7 below (MME, 2013). In 2013, in the cumulate to August, the participation of the three main raw materials was: 75.0% (soybean), 18.7% (beef fat) and 2.2% (cotton) (MME, 2013). Source: Own elaboration from MME data (2013).
Given this situation, soybeans became a ballast supply to be considered the only oilseed serving in its entirety parameters in the program: technological field, since Brazil is one of the world leaders in the development of research and knowledge generation of this culture; efficient production scale to meet the demands required by the program and a wide spatial distribution of culture through all Brazilian regions (IPEA, 2010; Laviola & Alves, 2011; Milazzo et al., 2013) .
Therefore, it is concluded that the program left the main focus, which was to include underserved regions and meet the needs of family farmers and produce biodiesel with other oilseeds, castor and palm oil in particular. In other words, what was foreseen in the original PNPB is not really happening. Secondly, tax incentives adopted to attract the plants towards the Northeast and Semiarid Regions are not being effective, where those plants have been flowing into the Soybean producing States, who were not, as a priority, the target audiences and the oilseed significantly divulgated by the program.
The Biodiesel Situation in the Northeast and in Bahia, Brazil
In the present scenario, considering the nine northeastern states, only two have been producing biodiesel: Bahia and Ceará. These states accounted for about 10% of the volume of domestic production, with final data from 2012 (ANP, 2013). The Figure 8 shows the biodiesel production of the northeastern states in the period from 2005 to 2012. Considering the presented situation, it is a great reflection on the PNPB in the Northeast so far: Why, from the beginning of this program, the government has not given full exemption for the entire production chain of the Northeast, since the focus was to understand the most deprived regions, with emphasis on the idea of social inclusion?
Bahia has four power plants for biodiesel commercialization, for a total installed capacity of 502,7011 m Table 4 below.
There has been a 7% drop in production compared with the period 2008/2007, caused by difficulties, at the time, in the plant BrasilEcodiesel, due to the price transacted at an auction in November 2007, of R$ 1.86, whereas the soybean oil, in the same period, was R$ 2.00 per liter, derailing the production (BIODIESELBR, 2008). Source: Own elaboration from ANP data (2013).
In fact, the BrasilEcodiesel -Iraquara / BA, after this episode, has encountered serious economic and administrative difficulties, failing to stabilize the market and going into decline after cessation of Social Fuel Stamp in March 2010, being acquired for Vanguarda and then by Oleoplan group, being called afterwards of V-Biodiesel and then having the SFS recovered in mid-2011. It is noteworthy that, during these processes, the production stagnated for several months.
In the period from 2008 to 2010, the state production increased by an average 21% per period, due to the entrance of the PBIO market in Bahia, despite the fluctuating delivery of the product by V-Biodiesel (ex-BrasilEcodiesel) and financial and technical difficulties of Comanche.
In the period from 2010 to 2012, the highlight was the idle capacity of the power plants installed in the state, as shown in the Table 5 below. In 2011, Biobrax was authorized to commercialize, snapping up their first batch on the 21th auction of that year. However, it could not deliver the volume fetch and the plant failed to produce any liter of biodiesel so far. It happened due to a dispute among the large power plants in biodiesel auctions and the shortage of oilseeds in the region where the plant was installed, considering that the region produces cocoa and palm oil.
To make matters worse, the Comanche plant production had been paralyzed, since April 2011, fact related to the issues of settlement of labor liabilities, salaries to employees and collaborators delayed, getting unable to produce due to financial and management difficulties, including blocking of judicial open invoices with Petrobras Distribuidora, in order to settle the labor output (BIODIESELBR, 2011). Despite the positive results of 2012, considered as insignificant by the size of the state of Bahia, it is necessary to review urgently its guidelines and the diverse public policies in the area of bioenergy, in order to reverse the current scenario presented.
Barriers of the PNPB in the Northeast and Bahia, Brazil
There are several issues for the impracticability of the biodiesel production chain in the Northeast, since most of the failures pointed out mostly in the research are the public policies adopted, from the primary production to the final consumer. The comments were listed in perspective of and a macro and regional environment. The macro environment is an overview for all types of biodiesel, in other words it is related to Biodiesel Program as a whole. The regional environment corresponds to the obstacles in the sectorial or local level such as the castor biodiesel program in the state of Bahia. Therefore, any influence in the macro environment will affect any type of oilseed for the biodiesel production.
After tabulating the data, the information obtained was triangulated, enabling the understanding and explanation of the problem studied. The main obstacles of biodiesel in the Northeast were detected, especially in the state of Bahia, and according to their environments were classified into four (4) categories of analysis listed below: (I) Regulatory Barriers and Public Policies; (II) Economic Barriers; (III) Agronomic Barriers; and (IV) Technological and Infrastructural Barriers.
The Regulatory Barriers and Public Policies category examines the regulatory framework for biodiesel, as well as legal grounds related to its productive chain. The Table 6 presents a compilation of the obtained results.
www.ccsenet.org/jas Journal of Agricultural Science Vol. 6, No. 7; The system created does not prestige the small industry; does not prestige cooperatives and associations. It honors the great investor, causing a concentration of the biodiesel market for large corporations.
Kandir Law (federal law of exemption from federal taxes)
The Kandir Law, established in 1996, exempt from Tax on the Operations Related to Circulation of Goods and on Provision of Interstate and Inter-municipality Transportation Services and of Communication(ICMS), primary, industrial semi-produced products and services destined for export.
Public biodiesel policies in Bahia disorganized
The State of Bahia has biodiesel programs disjointed with the production chain links, with presentations of objectives, without defining how to achieve the set goals.
Source: Survey data collected by the authors.
The Economic Barriers category seeks to relate the key macroeconomic and microeconomic difficulties related to demand, supply, price, the production, planted area, taxation and other relevant matters to this category. The Table  7 presents a compilation of the obtained results. Vol. 6, No. 7; 2014 246 in the State of Bahia.
Installed and production capacity It was registered a high idle capacity (national and state level), related to the high capacity installed, without the availability of raw materials, thus compromising the biodiesel production.
Shortage of public funding for companies and producers
Low level of financing for production, research and development and a lot of bureaucracy to obtain it.
Producers indebted, not entitled to funding.
Oil seeds prices
Price fluctuation, due to the competition from biodiesel plants with crushing companies vegetable oils.
Agricultural subsidies with financial incentives for planting There are no subsidies for planting in Bahia by planted area, to purchase fertilizers and guaranteed minimum prices for all oilseeds.
Fidelity
There is a breach of contract made by the family farmer with the cooperative or association in the delivery of raw material.
Lack of organization of the cooperatives for the biodiesel production
The government does not prioritize the promotion and management of cooperatives for the biodiesel production.
In the Agronomic Barriers category, several points of great agronomic importance were observed, such as: agronomic treatment, qualified seeds, technical assistance, agricultural zoning and other matters. The Table 8 presents a compilation of obtained results. Finally, in, are highlighted the main points about logistics, training and qualification courses, government actions to promote the attraction of companies related to the field, research and development, among others. The Table 9 presents a compilation of the obtained results. It lacks information about the schedule of cities that will be favored by the distribution of seeds (grains).
Impact of road conditions
The conditions of the roads bring impacts on fixed freight costs and the variable costs of the product.
Government of Bahia actions-biodiesel group
It was registered a mismatch between the secretariats government of Bahia in structuring the productive chain.
Continued investment in research in the State of Bahia
It was registered a discontinuity of the research project on biodiesel in some institutions operating in the state.
Shortage of technical courses in the area of biodiesel, under graduation, specialization, master's and doctorate in specific area
There was no planning and priority to settle up courses in biofuels, biodiesel or renewable energies in Educational Institutions in Bahia.
Research and Development
It was registered a shortage of research and development in various areas.
Source: Survey data collected by the authors According to the elements investigated, it was found in the research that the regulatory framework is one of the main tools that have hampered the entire production process from the producer to the consumer of biofuels, also to the strengthening of productive agents in the Northeast region.
From the standpoint of public policies of the State of Bahia for the biodiesel industry, it was realized that no program has a well-defined strategic planning with actions, goals and resources for the installation of new power plants, research, distribution of supplies, technical assistance, rural capacity, infrastructure, among others.
Regarding the research data, the major economic barrier is guided by the supply and demand of raw materials for biodiesel production, without taking into account other existing economic elements that have hindered the growth of biodiesel production in the Northeast and in Bahia.
Several considerations have been raised about the agronomic barriers, and it was found the great importance of carrying out agricultural researches, the provision of technical assistance and especially the inclusion of new agricultural technologies. The moment requires concentrated effort to offer real solutions to the biodiesel agribusiness, mainly in the region and the state researched.
The real solutions to the technological and infrastructural difficulties described in the research were put into question, for the purpose of execution of base works for the flow of production, to provide input to the research and development, among others.
Conclusions
In order to answer the purpose of the research, the results of the analysis will be explained.
There is no doubt that biodiesel is a worldwide option to generate more sustainable energy. Beyond the environmental run, the production of this fuel from different oilseeds implies the need to expand the agricultural production and major potential crops to meet this new market.
From the point of view of sustainability of the PNPB market, there are guidelines that are commendable, including the biodiesel production through a variety of raw materials, from an increased participation of cooperatives located in the regional poles and the attempt to promote the inclusion of family farmers in the biodiesel production chain, especially in the North and Northeast regions of Brazil. However, the biodiesel market in the Northeast, and in particular the state of Bahia, ran into a huge idle capacity found in its industrial park, a high market concentration, a low production of biodiesel in the Northeast due to the amount of power plants installed in this region, as well as an unavailability of raw materials to meet the firms operating in this region.
The family farming was included to the PNPB in order to fully meet the secular appeal of this segment. However, despite its inclusion in the official biodiesel program, it actually is not included in positive numbers.
The truth is that some family farmers were able to take advantages with the input of biodiesel in several production arrangements of the PNPB, due to certain changes in the price of oilseeds, because of the entry of this biofuel in the fuel market in Brazil.
However, this increase in price could not make the income of farmers to be increased proportionately. Secondly, the family farmers who have benefited in some way with the production of raw materials for the PNPB were soybean producers in the South and Midwest regions, according to the presented data about the acquisition of raw materials for production. Finally, it was noted that cooperatives are concentrated in soybean producing regions in the North and Northeast and these numbers are quite unsatisfactory, regarding the amount of farmers versus number of cooperatives.
With regard to the obstacles, it is possible to ensure that they are many, including regulatory, agronomic, economic, technological and infrastructural obstacles. Thus, exemplifying: inconsistent federal and state taxes for the biodiesel market, the lack of standardization to commercialize biodiesel in auctions, low level of financing for production, research and development, lack of subsidies for planting by planted area in Bahia, for acquisition of fertilizes, lack of satisfactory distribution of certified seeds, low productivity of oilseeds per hectare, the poor condition of the logistics flow, shortage of research and development in several fields, among others.
In practice, it is almost impossible for companies interested in producing biodiesel to enter in the Northeast market to be competitive within these scenarios of economic, technological, agronomic and regulatory uncertainties.
Therefore, the sustainability of the PNPB in the Northeast region and in the State of Bahia is questionable, due to there is no point creating the regulatory mechanisms if what actually regulates the production and the consumption is the price, especially if it is a commodity (Note 6) being negotiated in the spot (Note 7) market .
Determining prices of biodiesel and raw materials is also going against the own competitive market, which would not be rational. "Availability and consumer demand are the factors that determine the parameters of the possible or impossible" (Silva, 2008) .
Since the research is deep and specialized in several areas of knowledge, it was noted that there are other barriers, as well as other elements that should be examined in future researches.
